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DETAILED ACTION 

In response to the communication filed on September 28, 2004, claims 1-7 are active in 
this application. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1-7 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which appUcant regards as 
the invention. 

Re claim 1, hnes 6-8; the phrase "forming a first conductive layer and a hard mask on the 
storage node contact on the first insulation layer" is unclear. Changing to - forming a first 
conductive layer and a hard mask on the storage node contact and on the first insulation layer — 
is suggested. 

Re claim 1, hnes 14-15, the phrase "the lower electrode" lacks antecedent basis. 



Claim Rejections - 35 USC §102 
1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 
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2. Claims 1-3, 6-7 are rejected under 35 U.S.C. 102(b) as being anticipated by Melnick et 
al, U.S./5,998,258, 

Melnick et al. discloses a method fabricating a ferroelectric memory device, which 
comprises forming a first insulation layer 220 on a substrate 210 (fig. 2); forming storage node 
contact 216 contacting partial portion of the substrate by passing through first insulation layer 
(fig. 2); forming a first conductive layer 612 and a hard mask 614 on the storage node contact 
and on the first insulation layer, wherein the first conductive layer is patterned by using the hard 
mask, thereby obtaining a stack pattem (fig. 6, see col. 4, lines 1-30); forming a second 
insulation layer 420 on the stack pattem (fig. 4); planarizing the second insulation layer until 
surface the hard mask is exposed (fig. 6); removing selectively exposed hard mask to make 
surface level of the lower electrode lower than that the second insulation layer (fig. 7); and 
forming sequentially a ferroelectric layer 810 and an upper electrode 812 (fig. 8) on second 
insulation layer and the lower electrode, see figs. 1-10; cols. 1-8 for more details. 

Re claim 2, wherein the hard mask is made of TiN, TaN (fig. 6; col. 4, lines 1-6). 

Re claim 3, inherently shows the step of making the surface level of the lower electrode 
lower than that of the second insulation layer proceeds by performing a wet etching process or a 
dry etching process to the hard mask (fig. 7; col 4, lines 1-32). 

Re claim 6, wherein the step of planarizing the second insulation until the surface of the 
hard mask is exposed includes the steps of planarizing a partial portion of the second insulation 
layer by performing a chemical mechanical polishing (CMP) process; and performing an etch- 
back process to the second insulation layer to make the hard mask exposed (col. 4, lines 20-42). 

Re claim 7, wherein the step of planarizing the second insulation layer until the surface of 
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the hard mask is exposed proceeds by applying a CMP process or an etch-back process at once to 
the second insulation layer (col. 4, lines 20-45). 

3. Claims 1-3 and 7 are rejected under 35 U.S.C. 102(b) as being anticipated by Kang, 
U,S./5,786,259. 

Kang discloses a method fabricating a ferroelectric memory device, which comprises 
forming a first insulation layer 209 on a substrate 201 (fig. 13); forming storage node contact 211 
contacting partial portion of the substrate by passing through first insulation layer (fig. 13); 
forming a first conductive layer 215 and a hard mask 217 on the storage node contact and on the 
first insulation layer, wherein the first conductive layer is pattemed by using the hard mask, 
thereby obtaining a stack pattem (fig. 13); forming a second insulation layer 219 on the stack 
pattern (fig. 14); planarizing the second insulation layer until surface the hard mask is exposed 
(fig. 15); removing selectively exposed hard mask to make surface level of the lower electrode 
lower than that the second insulation layer (fig. 16); and forming sequentially a ferroelectric 
layer 221 and an upper electrode 223 (fig. 17) on second insulation layer and the lower electrode, 
see figs. 1-18; cols. 1-10 for more details. 

Re claim 2, wherein the hard mask is made of TiN, TaN (col. 6, lines 14-23). 

Re claim 3, the step of making the surface level of the lower electrode lower than that of 
the second insulation layer proceeds by performing a wet etching process or a dry etching 
process to the hard mask (col. 6, lines 45-56). 

Re claim 7, wherein the step of planarizing the second insulation layer until the surface of 
the hard mask is exposed proceeds by applying a CMP process or an etch-back process at once to 
the second insulation layer (col. 6, Unes 32-45). 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the . 
manner in which the invention was made. 

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Melnick et al., 
U.S./5,998,258 in view of Wang et al., U.S. Pub. No. 2002/0045344 Al or Gupta et al, 
U.S./6,225,202B1. 

Melnick et al. Disclosed above ; however, Melnick et al. is silent to using sulfuric acid 
and hydrogen peroxide in a ratio of about 4 to about 1 or SC-1 to remove the hard mask (i.e., 
TiN). 

Wang et al. Teaches a method for forming a semiconductor device, which includes using 
sulfuric acid and hydrogen peroxide in a ratio of about 4 to about 1 to remove TiN (see 
paragraph 0056). 

Gupta et al. Also teaches a method for forming a semiconductor device, which includes 
using SC-1 to remove TiN (col. 2, line 59 to col. 3, line 15 and col. 1, lines 10-27). Further in 
this regard, with respect to claim 4, claimed ranges of etchant ratio, absent evidence of disclosure 
of criticality for the range giving unexpected results are considered to involve routine 
optimization while has been held to be within the level of ordinary skill in the art. As noted in In 
re A Her 105 USPQ233, 255 (CCPA 1955), the selection of reaction parameters such as 
temperature, ratio and concentration would have been obvious. See also In re Watte 77 USPQ 
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586 (CCPA 1948); In re Scherl 70 USPQ 204 (CCPA 1946); In re Irmscher 66 USPQ 314 
(CCPA 1945); In re Norman 66 USPQ 308 (CCPA 1945); In re Swenson 56 USPQ 372 (CCPA 
1942); In re Sola 25 USPQ 433 (CCPA 1935); In re Dreyfus 24 USPQ 52 (CCPA 1934). 

Therefore, the subject matter as a whole would have been obvious to one having ordinary 
skill in the art at the time the invention was made to use sulfuric acid and hydrogen peroxide in a 
ratio of about 4 to about 1 to remove TiN as taught by Wang et al. or SC-1 to remove TiN as 
taught by Gupta et al. in the method of Melnick et al in order to selectively remove the 
hardmask. 

6. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Melnick et al., 
U.S./5,998,258 in view of Kobayashi, U.S76,610,597 B2 or Gupta et al, U.S./6,225,202 Bl. 

Melnick et al. Disclosed above ; however, Melnick et al. is silent to using argon and 
chlorine to remove the hard mask (i.e., TiN). 

KobayashiTeaches a method for forming a semiconductor device, which includes using 
argon and chlorine to remove TiN (col. 4, lines 30-50). 

Gupta et al. Also teaches a method for forming a semiconductor device, which includes 
argon and chlorine to remove TiN (col. 2, line 59 to col. 3, line 15). 

Therefore, the subject matter as a whole would have been obvious to one having ordinary 
skill in the art at the time the invention was made to use argon and chlorine to remove TiN as 
taught by Kobayashi or Gupta et al. in the method of Melnick et al. in order to selectively 
remove the hardmask. 
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7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kang, 
U.S75,786,259 in view of Wang et al., U.S. Pub. No. 2002/0045344 Al or Gupta et al., 
U.S./6,225,202B1. 

Kang disclosed above; however, Kang is silent to using sulfuric acid and hydrogen 
peroxide in a ratio of about 4 to about 1 or SC-1 to remove the hard mask (i.e., TiN). 

Wang et al. Teaches a method for forming a semiconductor device, which includes using 
sulfuric acid and hydrogen peroxide in a ratio of about 4 to about 1 to remove TiN (see 
paragraph 0056). 

Gupta et al. Also teaches a method for forming a semiconductor device, which includes 
using SC-1 to remove TiN (col. 2, line 59 to col. 3, line 15 and col. 1, lines 10-27). Further in 
this regard, with respect to claim 4, claimed ranges of etchant ratio, absent evidence of disclosure 
of criticality for the range giving unexpected results are considered to involve routine 
optimization while has been held to be within the level of ordinary skill in the art. As noted in In 
reAller 105 USPQ233, 255 (CCPA 1955), the selection of reaction parameters such as 
temperature, ratio and concentration would have been obvious. See also In re Waite 77 USPQ 
586 (CCPA 1948): In re Scherl 70 USPQ 204 (CCPA 1946); In re Irmscher 66 USPQ 314 
(CCPA 1945); In re Norman 66 USPQ 308 (CCPA 1945); In re Swenson 56 USPQ 372 (CCPA 
1942); In re Sola 25 USPQ 433 (CCPA 1935); In re Dreyfus 24 USPQ 52 (CCPA 1934). 

Therefore, the subject matter as a whole would have been obvious to one having ordinary 
skill in the art at the time the invention was made to use sulfuric acid and hydrogen peroxide in a 
ratio of about 4 to about 1 to remove TiN as taught by Wang et al. or SC-1 to remove TiN as 
taught by Gupta et al. in the method of Kang in order to selectively remove the hardmask. 
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8. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kang, 
U.S./5,786,259 in view of Kobayashi, U.S./6,610,597 B2 or Gupta et al., U.S./6,225,202 Bl. 

ICang disclosed above; however, Kang is silent to using argon and chlorine to remove the 
hard mask (i, e. , TiN) . 

KobayashiTeaches a method for forming a semiconductor device, which includes using 
argon and chlorine to remove TiN (col. 4, lines 30-50). 

Gupta et al. Also teaches a method for forming a semiconductor device, which includes 
argon and chlorine to remove TiN (col. 2, line 59 to col. 3, line 15). 

Therefore, the subject matter as a whole would have been obvious to one having ordinary 
skill in the art at the time the invention was made to use argon and chlorine to remove TiN as 
-taught by Kobayashi or Gupta et al. in the method of Kang in order to selectively remove the 
hardmask. 

9. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kang, 
U.S./5,786,259 in view of Mikawa et al., U.S. Pub. No. 2004/0053466 Al. 

Kang disclosed above; however, Kang is silent to using CMP in combination with etch- 
back process for planarizing the second insulation layer. 

Mikawa et al. teaches a method for forming a semiconductor device, which includes 
using CMP in combination with etch-back process for planarizing the insulation layer (figs. IF- 
IG; paragraph 56) in order to eliminate the micro-scratches due to the CMP process. 

Therefore, the subject matter as a whole would have been obvious to one having ordinary 
skill in the aft at the time the invention was made to use CMP in combination with etch-back 
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process for planarizing the insulation layer as taught by Mikawa et aL in the method of Kang in 
order to eUminate the micro-scratches due to the CMP process. 

Response to Arguments 

10. Applicant's arguments filed September 28, 2004 have been fully considered but they are 
not persuasive. 

Applicant argues that the interfacial layer (layer 612, fig. 6 of Melnick et al.) corresponds 
to the hard mask of the instant invention. The Examiner disagrees because the interfacial layer is 
part of the bottom electrode, NOT hardmask. 

Conclusion 

1 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, TfflS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 1 36(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jack Chen whose telephone number is (571)272-1689, The 
examiner can normally be reached on Monday-Friday (9:00am-6:30pm) alternate Monday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl W Whitehead can be reached on (571)272-1702. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an appUcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (BBC) at 866-217-9197 (toll-free). 




Jack Chen 
Primary Examiner 
Art Unit 2813 



November 30, 2004 



